Summary. Aldosterone in ovine fetal circulation is mainly of fetal origin. Three Introduction.
the mechanisms regulating aldosterone secretion during fetal life and immediately after birth.
In our laboratory, aldosterone secretion during the perinatal period has been studied in three species of domestic mammals : ovines, bovines and equines. The present review has been limited to these species.
1. Changes in plasma aldosterone concentration (PAC) during the perinatal period.
As seen from figure 1, aldosterone is present in the fetal circulation of ovines and bovines ; immediately after birth, the plasma aldosterone level in lambs, calves and foals is higher than at the end of the first neonatal week ; changes in PAC in these three species are similar and are marked by a progressive decrease after birth.
2. Regulation of aldosterone secretion in the fetus.
The control of aldosterone secretion in adults depends on three major stimuli : the renin-angiotensin system (RAS), potassium ions (K + ) and adrenocorticotrophin hormone (ACTH). Since direct control of aldosterone secretion during fetal life has been studied only in sheep and no information on this subject is available in cattle or horses, this section of the review will only discuss data obtained in sheep.
2.1. Origin of aldosterone in fetal circulation. -Before studying the control of aldosterone secretion in the ovine fetus, it is imperative to know whether the fetal adrenal gland can synthesize and secrete aldosterone and also whether the hormone present in the fetal plasma (table 1) is of fetal origin.
In vitro studies have shown that the ovine fetal adrenal gland can synthesize and secrete aldosterone very early in gestation (Wintour et a/., 1975) . In the same species, direct adrenal vein cannulation showed aldosterone to be a secretory product of the fetal adrenal gland (Alexander et al., 1968 ; Wintour et al., 1975 -Administration of furosemide, a potent natriuretic agent. &horbar; In the acute f lamb preparation, furosemide administration was followed by a significant ris-PRC (Trimper and Lumbers, 1972 (1980) found it to be age-dependent since furosemide failed to alter basal PRA levels in fetuses at less than 106 days of gestation but stimulated fetal renin secretion in near-term fetuses.
Fetal RAS response to hemorrhage. &horbar; Removal of blood from the fetal circulation either in the acute maternal-fetal preparation (Broughton-Pipkin et al., 1974a ; Smith et al., 1974) or in chronically instrumented fetal lambs (BroughtonPipkin et al., 1974b ; Mattioli et al., 1979 ; Iwamoto and Rudolph, 1981 ; Robillard et al., 1982a) (Robillard et al., 1984 (Moncaup et al., 1980) . 3.2. ln the newborn during the postnatal period.
3.2.1. The RAS and aldosterone secretion.
In control newborns (table 3) . - The plasma renin levels in term newborn lambs are consistently elevated above adult values during the postnatal period (Fleischman et al., 1975 ; Siegel and Fisher, 1980 ; Robillard et al., 1980) . Similarly, plasma aldosterone levels are higher than those of adults (Siegel and Fisher, 1980) and are closely related to PRA in lambs less than one week old (Robillard et al., 1980) ; this suggests RAS activation during the postnatal period. These observations have not been confirmed in 3-day old calves since PRA levels are only slightly higher than those of adults, while PAC levels are similar to those of adults (Safwate et al., 1982a ; Safwate, 1985) . It should be noted that Safwate et al. (1982a) showed sodium balance in calves to be positive in day-to-day measurements over the first postnatal week, while the study by Siegel and Fisher (1980) in lambs was not carried out under conditions of controlled sodium intake. ln natriuretic-treated newborns. -Intravenous injection (Fleischman et al., 1975) or infusion Fisher, 1977, 1980) (Siegel, 1981 b) . Inhibition of the angiotensin-converting enzyme with captopril in chronically catheterized 2 to 38-day old lambs was associated with a decrease in plasma angiotensin II and aldosterone concentrations (Weismann et al., 1983) (Siegel, 1979 In the newborn lamb and calf, the RAS is functional and responds to stimulation. Renin release by the newborn kidney can be suppressed by angiotensin II in the lamb, and the negative feedback inhibition of angiotensin 11 on renin release is similar throughout the first month of postnatal life while aldosterone response to angiotensin II is age-dependent.
In the lamb, potassium ions modulate aldosterone secretion by the adrenal gland, while in the calf the adrenal zona glomerulosa is insensitive to ACTH.
In both the fetus and the newborn, the RAS appears to play a major role in the control of aldosterone secretion. Although aldosterone can alter the excretion of sodium and potassium in the urine (Lingwood et al., 1978 ; Robillard et al., 1980 ; Siegel et al., 1981a ; Safwate, 1985) 
